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(57)Abstract: 



PROBLEM TO BE SOLVED: To reduce an influence caused by an 
interference noise from a semi- duplex transmission line, and to extend 
a communication distance at each transmission rate and also to 
improve the transmission rate. 

SOLUTION: At asymmetric digital subscriber line(ADSL) terminal side 
equipment, up and down data are synchronized between TCM-ISDN 
communication and ADSL communication, and adaptive equalizers TEQ 
1 42 and FEQ 1 45 at the ADSL terminal side equipment are provided 
with NEXT tables 155 and 157 and FEXT tables 154 and 156 storing 
equalization coefficients respectively adaptive to NEXT and FEXT 
noises to be generated at data up and down time in TCM-ISDN 
communication. Thus, even when the NEXT and FEXT noises are 
generated while being switched by the TCM-ISDN communication, while 
switching and using the NEXT and FEXT tables, the TEQ 142 and FEQ 
1 45 can provide TEQ and FEQ characteristics optimum for respective 
noises. 
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(57) imm 

[Alr*:^^] ADS LS*#Igg-Cti. TCM- I S 
DNil(t.t ADS Lm\t t^7:>mVv^-' CO±'0 . T'^cO 
|5]^^^6>.4tfc, ADS L*S?*^#JS^C0TEQ 1 4 
2, FEQ 1 4 5C0m^^^it^^a^. -r-^L^'tl. TCM 

it^M^'^\^r^^nfcNEXTT- — yji-l 5 5. 1 5 7. 

4oJ:cKFEXT-7^— :7"/n 5 4, i5 6^a3:tt6o 

tcj:i9. TEQ142,FEQ145f^. TCM- I S 
DKillttC J: (9 NE XT/-YX, F E X T 7 X;6^yo *9 
#^^*9^^U-Ct. NEXT^— T'.^U. FEXTt"— ^ 

Q, FEQl^ti^SI^-f 



Analog Poo 




And ADC 
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U7^ 



gcaJlinf 



«Errf"yj»l J 



DPP 



SoriaV 
Parallel 



Mux/ 
Sync 
Coat* 
ltd 
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DeBcnin ft PEC 



bP£C 



Detntsrluvi) 



1 

-Sii(t^ft;^:.(b ea$tb-5 N E X T 7 X^-^Ayfc^ 
L/cN E X T y X^,S7=— k . 

L7t F E X T y x#,®:t--X/^ t . 

ftrtSiff*^- SiHt^S;^^6fiirtfiN E X T y Y 

i^-c# Th^^-^tcf^ilirfdNE X T y x^.-^v^-rVKo^ 

-fiil (tigg;5-» 6 F E X T y X;5^ ei^^ tlT ^ fc*-^ 
t-f* mrlSF E X T y X#.©:7"-XyK7::)^^t'eF.»(cg-^ 

IS&l^'flilOia^-fiiam^S;^*^^^ NE X T y Y X;^fvej^ 

Sttr^Tbit-g^tcf-i, ®iS::^fb^tcNEXTy^x##: 
7^-:/V^co^^b^.^^^cS^v^T•£i^^g^*tt^1tiE^-^-5 

HUia^McC>3g4^^Z:Siift^e;b^fcFEXTy^X;65 

■gii ^ tLT ^ 7t m-a-fc ai^^^fb^gtc f e x r y ^ x#, 
^ JS^fcdiJcD^g t:fe a r i ^4#{|S: ^ -f -5 v -3^ /uii ft 

lE^^racDiffit^^ - fiii ftigg;6. e. N E X T y X;i3.eS $ 
Jx-C ^ 7t m^lc fi. jgKt^f t.S{C N E X T y X'lmr- 

9, MteSSTfeRll^OjSif^-fiiiijti^gA^e.FEXTy-i'X 
isi^ ix-C # fc#-^{c (iigit^ fbigfc F E X T y X 
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2 

NE Xry-i'Xr-feSA^ fe5</^f4FEXTy t'X 

bItien e X t y xco^-a-t? fiN e x t y x#.^t— 

HiTfE F E X T y 1* XcD^-g-ti (iSulE F E X T y 

m.^ixx^ N •s^t^t'- ^ }c J; o -c ^ 4x 5 y xc^e 

BtifH^^f"— ^(^^^-i'-Y S:>;/(cjoVN-C, mifE 
i|x*.$-&7t:7-f ^u:?^,3^(cj: 9 y-rXco^igSrgttTtsfr 

¥^i:fiei|6SSfiTCM- I SDNeil&SS-C-fe!9, ll^cO 
#rfiiilI^gf4^S^TCM- I SDN(Si^Sg*:/hLT 
CM- I SDNiiitL, 

-Siid ^EA^ e>eiS$ F E X T y I* X^^tf 

iHt^g*^ e> N E X T y -I' X;j5gig$ # 7t m-g-ic 

40 BUfEiS#-!Siii(tiSBA^?>FEXTy YX;i5.e]S$ 

i^x^itm-^Kh. tirlEFEXTy-rX#,-^r— :7Vk?3 

^-fiiift^SBrB^-C-cOiift i: (Df^X-Wimi: t o -Cilft 

50 m^^-m^^^^^i^mti^^mm^y'-^ii'ii.'o . mr 



3 

f£5^=ft fRij.-TDia^- SiSlt^g^. N E X T .y ^ X/Ov^a 
$ # 7t»-^^C igl^;^ (tgt:: F E X T / ^ X{?^ 

9 . But£^ffl'';oiS#~ fiii (tilg.^^ F E X T y y x.^^ 
eii^ ti-c# fcit'^tr Lgrt^fb-g^tc F E X T y Xf?, 

^T— 7^./l-0v^fbf?.«S:^cSc5i/ P E X T y ^ X^^ti' 

sa (ta^sp^i -C'Z>ii(t t com vmm^ > o xmm 
fs^fiiio}a4i- gjim-^gg^-^e* N E X T y X/i>v£^t,^ 

4XT ^ 7t *S-g^{c ti. (bgitc F E X T y X(#,^7=- 

'9. mrfaSrfe*ti|cD3g^-fiiift^g;ei^6FEXTy-rx 
n-c^ ;t*^fc^^ian£:^'fb:ggfc F E X T y X 
4^ig:7^-rVuc;9^<b{?.^tcS<3i/^-c F E X T y x^^ 
ir e ?5 1# ^- & i M IE f - -5 ^ f III CO $1 g -t? ^ ' i ^ 

^ fete, ^-Sji(tigB^-^e;i$n^ y ^ x^t^m l 

-Cx NE XTy-YX-CSb^;^^. F E X T y X 

mJt£1^mWE^SRc;04^Jt«^m.:^t-S^v^-C. StifSNEXTy 
-rx-7:>*f-g^{ct>. MtSFEXTy^Xc;Di§'g'fct. mrlB 
F E X T y ^ X(?,3^7---:7'^^u^;D^^h;t?^&cS<^^/^rg3^ 

-cii fHi" c- fsso 4^ - fiii(t-gB/^-^ h $ 6 y X 

~fia(ti£B7:)^6 f e x t y ^ x^-^t^ei^ 

7t f E X T y X-f-f.^x— X/U i , 

MIS F E X T y -r X{^,^7"— Xyuc;:)^fb{^^tc:S<:5v> 

-c. fltjfs F E X T y x^ g-tf i53^sgi#i±^aig{c:-!iiE 

Mia F E X T y X;55 12}1 ^ -h.^ aiF^I -C'cD-^7^-.5^ g (t 
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f£S?fcM-:ofi4^ - Sa (tiKB.i)^ 6 N E X T y X;oi 
^ix^^F^^-C'ti. r'-.^SIt-^i". |fifS#^i:fiei^K^ 

mi|.-;i^tb^s?fe'M--7='-:5?.^5-F/) ^ H5fe^'fiii-ioiS4^-fia 

(t j^B/^^ fe F E X T y ^ X;bv£:^ -5 ^6 ^Fsl T'f^. f='- 

.^^(t*fT5 ®f£:^fb§&icFEXTy-rX(?«c 

X/Wc^^-fW^.'St-S^V >-C F E X T y ^ X^-^ti>^ 

[f9*ia 1 3 ] m^m 1 1 trn'-^y"^ iP^^i^mmmm 

¥-ttait^grp^-C(z:>a(t i ooF^^ -cf^^^ i <p r aft 

la^Mcoffi^- sami^B/^i^fe N e x t y X;ot|Sjg^ 
nr-^T^c^-g^icti. T'-'^sm-tt-f. mrta^-fi-ei^ss 

fia It s^B^ ^ fe F e x T y ^^^^m ^ iv^mmx\t. 

i^"'^S(t^fT5 Si^:^ft:^tcFEXTy^x 

f^-^^-X/VO^fWf.ngctcS-^i/^-C F E X T y -Y x^^ 
i^Wmt'T^'f^ v^^A-aita^Bo 

im^m 1 4 ] fs*ii 1 1 tm<rjr'^ v-^-^^aftSE 

$fetc, ^^-saitagB^-^BB^n^y-Yx^i^aiL 
FExry YXEFsiT'fe^zi'^^Wiiff-r^f^tfciWKfas 

30 ^"frL. 

mile F E X T y ^ X(Z5:^-^tc f ± mi t£ F E X T y x^>®c 
i^myouwmm] 

[0 00 1] 

6 l£il$ tl^ y ^ X^^treiSK1#tt^ftSt^-«iE-f ^ 
40 i^t-LTtxDS Lait-'er'i^^xDS Laft^B^^ 

[0002] 

/tl'-cOSiSr^^ v-'j?yWa(t^fT5 AD S L (Asymmetric 
DigitalSubscriber Line) ait.*'^^. HDSL (hig 
h-rate Digital Subscriber Line) a(t^^> SDSL 
^COxDSLaft.-*-^;i5^g^^trv^^o rtlfdffit/^fe 
nrv^^ xDS Lait;^^fix DMT (Discrete Multi 
50 Tone) ^ms^:^^tm'3:iXX^^^o ^KO:^^^. ANS 



5 . 

cO:m'^^SSr'^^?:)n-5^L-C»«f xD 
S Lei2^Sg^:/M.fcixDS Liilt;^^ I SDNei^Sg^O 

[0003] dlOtr, (CO: Central Off ic 

e) lf)^^<OlSUNBi^^2t. xDSLfej^^-Cfe 

S^Lr. I SDNeiSSS2;i5AD S L eiSSS3JC#x. 

^^g^y^xcoit^^^L7ht>coT-fe-5o >r.r.-e. ad 
s Lmm'^^T'j^m(D!^M'm(7:>mmmmx'h^ADs l 

iS^WI'^g (ATU-R ; ADS L Transceiver Unit, 
Remote Terminal end) 4 ^^^b R.tci§'^. I SDNgii^ 
>':^f'M.-mcomBmW:( I SDN LT) 7;6SADSLg 
i^SS 3 biS-ft L-C < ^^g^y F E X T (Far-e 

nd cross talk) 7 >r X ^^r t/, I S D NgiJ^v^^T^-^ fRiJ 
C0ffi7t^^®( ISDN NT 1 ) 6 ^5 ADS L-fci^^S^ 
iiLiSML-C< ^^^y-rX^NE XT (Near-end cros 
s talk)/^Xi:iq^^o Ctie?CO/-f Xf^/#tC, 

r-ft^^^g^fc/^t? ADS Ll£it5&K3 tpft'r^r:<tjc 

I SDNeiSSg2 iO^S^fCj:*? ADS LgiSSgS 
^:/M.ADS LiSI^'M^a (ATU-R) 4tvli5i^^tL 

AD s Lmm>^:^y=-Msm^Dmm'^s:v^^A 

DS L^dt^g (ATU-C;ADSL Transceiver U 
nit,Central Office end) 5 ^Tt^i'^fClJ^, ADS 
LS^Wa^g (ATU-R) 4 7b^^^fcm'^t^tf^ 

I SDNe3^V^7^A'ail^D^'IRt^g( I SDN L 
T) 7^Sig1tb'C< ^1^g^y-rX;a5NEXTy^Xi:7:e 

I SDN'ei^>^^7^i^di|c;0$S.1c^fi( I SDN N 
T 1) 6;55i^^tL-C< ^^^y-T'X;ei5FEXTy-rXi: 

[0 0 0 4] -C. rS:5^<?::) I SDNiiHtv^^T^A-C 

tb^Th^. AD S LSS?tc[|i|iKg (ATU-R) 4f>^^M, 
fzm-^. J:«9 ADS LiSjfeW^g (ATU-R) 4{Ci£ 

v^i SDNei^iy^'7^-i.aiic;oS.*agB( I sdn nt 

1) 6;6^^ie^L7hNEXT/-<X;iS^iEW, -T/^^-ib 

[0 0 0 5] rcO;^ci^, ADS L'ffi?feMi|i^S4(^^tj-^ 
tL^ADSL^X-^ (a-^-tt-f) CD h ^Vi/^Fsl 
fC, FEXTy-rX4Bi:tKNEXT />rXcD:?3?.^r;65fe]B# 

v^NEXTy^X/^?55'(;o«F^±^^i|^L. -rcoy-f Xcd4# 

^f' ^'^r =3 f-*— (T E Q ; Time domain Equalize 
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V' — Kp^ ^ 7^ Y — ( F E Q ; Frequency domain 

Equalizer) COm^^U^.^'^Xd^'&L. TEQSlO^F 

E Q^ix^r-Htcov-^r 1 oco#,'^7^— >^Vu^t9:i-j-^ J: 5 
[0 0 0 6] 

^i:^^v^;65, 0*^-C'^i. i-r'f-K'i?co I sDNiim.*^ 
10 t;i^5>f»|-c^'9#^::>^¥-miiltc;:)TCM- I sdn::^ 

NEXT/-rxioj:a^FEXTy-r Xjd^^^sic^- 

[0 0 0 7] rc;57hit). 0--*:(;:)TCM- I sdn;^^^ 

(D I S DNa(t,-*"5t^lSc;:)AD S LiS^fRt^g (ATU 
-R) -Cfi:. FEXTy>rX^Dj:t>'NEXTy'YX^^ 

20 j7X)mmcm±'r^vt^5LTx h u-^h^-^^d^c i oo#. 

'^7^-X/^L;6^S:^t-CV^7iv^7t^t). I SDNfei^^i-C 

I SDN-ei^5gip^i--6l£i^^gfctfe^*nfcS.1c 
{Ct;#^#-:^^/-<X^5>^5NEXTy^X, FEXT 
y^^tm^W^^fcm-^Xh. i 060#.»:7^— XyHc 
<ti-^or\ y-rXcDa^l4ac^lS^t;ci^ia 

[0 0 0 8] ^:zx\ :^mmn^ ::L<7:>X^f^ram^m^^ 

30 i-^tci!b{:i^^^nfci^<DXh^ . TCM-ISDNilft 

m^m^im'^'r:z tr^x^ ^ tm^. ^—^:^mm^x 

[0 0 0 9] 

40 -ciaft-t-^m»cD4^-saftigHi/i)^^ y x 

*3£S^t-ffiV >'(Ri|^Oi£if^- Sii(t3Sg/^- eii ^ N E 
X T y X^^Ayfcei^SS1#ti^SiSt-ttiE-t-^iglI:^ 
-fb^g'-D^^b^.-^^iafg Lfc N E X T / ^ X^.^r^-X/U- 

iS4^-£iiit^H/i)^e:» feii-^iie F E x T y ^ X^^A/ 
fE^L7hFEXT/^X(?.'^7^-Xyu<k. mrfSi£^-S 

50 ii itKB^ii^ ^KrfENEXT/^ x^vgj^ ^ ^ir # fzm-^ 



7 

{ciiHuteN E X T / x{?.^T— T'./w'ZJ^^bff.^ics-^ 

X T y x#,®cf"-7'/U'/-:.^fbf?»icS':5u .-cEi^Sglt 
[0 0 1 ol mfc. fto^Bfl-c-ii, .-tiiigE}*, #-Sii 
•wiTDS^- aa ft-^BA^ 6 N E X T 7 -Y x;55 

# fcm-^icn^ 5gl^:^fb§g(CN E X T ./ ^ X^^&T^-T' 

IS^fti|cOiS#-fiii(t^B;!>^e F E X T Y Xniea :^ 
nr ^ Ac«-^(c{±igc£:^-fb§itc F E X T ./ X{?.^x— 

[00 11] ^fc, ?i:co^?qr-(±. :^mm.i±. 

coi5#- fiii (t^g;^!^ ^ N E X T y -< X;i5 ei^ $ ti>r # 

Ttif -^fC , igtt^ ftggf- N E X T / X#.^7^-7^^V 

te#-tt(5j^ss -1' 7=^— .J' .^5}^^ (H;v. ^ iRii . mm 
^^m\(Dm^-mmmmm.fj^^ PExry^ X;a5g;i.$ 
ixx ^ fcm-^\^iim!t'^itmi^ f e x t / x^.^^r— 

[0 0 12] *7t, ^^O^Pflr-fi, i|i-fiii(t 

mmf3^<bBm^tii> y ^ >^^ikmLx^ nextz-tx 
r-fe s & s V f e X T y I' x-c-s> i>A-ipmi-^ 

|Sfai;'3i-S':5l'.'-t , HfrlSN E X Ty- XCOita-(-(±N E 

X T y -1- x#,^7^-:rvuc;:)^<t:{^3^ics<!v --ceiSSSI^ 

•|4^i*iE-/-S — MtS F E X T y -I' XcDif a-!C(iStfgS 

f E X T y Xff,.^T— r 'w.?5^fL;(f »icS':5v^-cej^^ 
[0 0 13] ^/-t, ;j*;c?55e?fl-C'fi. ii(tB«l{c, 
y<-^ — >i=Xxm±-^^S.>-^f)mM^ivX^^^m-^f' 

— (ci o xmm^iv^ y i' x^oeisrsis^t-iR:** 

ffv^i-ct *3 y-rxco^^^*Sitfcmi?ep/f€f^-^ou7° 
I' ^ im L . S (t ft ^A-- -r «o I) 4: ®^-r y 
X^ ^ >-tyU'ai ^^-t i>:zk ^Wm. i 5 *j co -Cfe 

So 

[0 0 14] -^ti^ £*:0|lgBfl-C(4. i<^--a(5j^SS(4TC 
g^TCM- I SDNE3SSgtr:/M-TCM- I SDNilft 
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[0 0 15] *7Si, ik(r>^mx'\t^ f—^^m'D^. # 

-fi Bi^ Sg ^ Til ft-t- .5 |gS&'73 i{i - fiii It SE/-b> 

y x^^^tpeiissiiFtt**®icftjE-f 5 i 

5 I- UfcT^^- v;:J'/l'iijti^BiC*51,-.T. H?fati^c.#- 

^ea.*tL5 F E XTy^X^-^tpeiSKIttt^ftilS- 
tiiEf SiilS^ftlicO^ft^.^^tfiti Lfc F E X T y -f 
10 X#,^7^-7'yw>. mrlEa4^-l[iHti^ao5*>.-*:^B 
(cifil/ -fiilcDfiii^' - Sii it^BA ' N E X T y Xfiti^m 
^fixtEfcm-^Kh. Hfrteit^-Siift^gH/i'^ F E X 
T y I' X;4sei^.^ ixr ^ fcif g-fc t . mite f e x t y 

Xff.^7--7-Vi.0^ft#,*}cS-Ji,NTei$S-§4#tt*1*iE 

[0 0 16] Rc^^?qr-}4. *igBi±. 4i-Sia 
mmmmx-<Dmmt(D^X'Wim^i:^xmm\^. 

20 ■(Ii|<035*'-4iiltSgB;6^f5NE XTy-rx^sfeit^n-c 
-a^ fc^a-f-tt, iict^ib^t^ F E X T y I' Xi?.3g:7=— 7' 

^W)Oji4^-aiHtSB;*^e:. f e x t y X;65gig$ii 
r fs 7h^t•§•^c t iatJ^^ft^i- f e x t y x#,^7=— y 
.'^<r)m\mmcm^^-^xF e x t y -< x^^tr€ij&ssi# 
tt^ssfcMiE-r sss*{iiicD^B-c-& s r t ^wmt-r 

[0 0 17] *;fc.J*:co^P^r'tt. ^a^Bt*. 4^^-^® 
30 rngBF^I -C'COiHt i: coFn^-C-f^^ * i o -Ciilt b , SfifEiH' 

iDiSi^-mmmmSiA^ ^ n e x t y x;*^ gii s n-c # 

Ttm^lcn. igtp^fbigtc F e X T y ^ X4f,®:7--7'/v 

co^itwmcm^^-'X&7mw\±±miE-r^-:)j. mt 

*Bi|CD]^4^-fiiilt3^B/5^6 F E X T y X;43(5iil$4x 
r ^ fc^^fc (±jgr£:^ itSi!:: F E X T y ^ ^l^MT-y 
/U-cD^ftf^ ^-C F E X T y X^^tf gi^|S*# 

\±imm\!^miE-r^mm<rjmmx'h^zt^wmt-rz 

40 t(©-C'fe5„ 

[0 0 18] *7t, •&:'7:>¥&mx-ii. #-Siilf 

iSBA^^eil^ilSy'TX^iMffiL-C, NEXTy-TX 
X'h^A\ &5I/^(±FEXTy-YX-C'fe5;!i^^*IJlBf-r5 

lEFEXTy-fXcO^-^lCti, HfrlEFEXTy-rx^?.^ 

[0 0 19] *7t. ^c^^B^-C'ti, 7'-.?SmcO^. # 
50 -aeiSSS^^hL-CiHti-Stl^<Oi}i-fiiHt3SB*^6 
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e> eil^ ti^ F E X T / X^-^tpgilsgl^tt^SigJc: 
MiE-t-^Srt^ft^So^ fk#,^*fe^ L fc F E X T / ^ 
^#.'l^7^-::5^y^<h. mffSFEXTy-rx^.ScT^— 
^^l:^^.«ctc:a^v^-c. mifeF E X ry X^^ti^eiSsg 

X T y >r n ^ -co^t^- ^ Sit ^ f? 5 ^ 

[0.0 20] ^fc. g^'5o^0^r't^. ;is:^Bti.^— Sil 

m<7:>&^~mmmmm.t)'^ ?5 n e x r / x;^^^^^ 

^ F e X T y xzi vjH^ ^ tt ^ ^ r^i -c t^. r^- s (t 
^notm^i. f e x t y ^ 

F E X T y .>r x^-^trfei^ssw 

c^i£#~aii(tiga>^^ ^ N E X T y ^f^^mm ^ i^x ^ 
mm^^^F KXT y ^ ^t^mm^ti^Mf^xn. y^—-^ 

gm^frb igiS^fbggt;iFEXTy-YX#,®C7^ 
— -fjX^cDmWL^m^^^^^X F E X T y ^ X^^ti^gi^ 

[0 0 2 2] :^7c:. ^e^(D^mxn,. ^^tc. 4^-fiil(t 
3^g/b^6iSii^tL^y YX^I^aib-c. FEXTy-rx 

t^. BfifE<^tBW»fSl^co4^Mffl;^itcS-5v^-c. mrfSFEX 
T y ^ Xco:^-^tc: fiitriE f e x t y x#^x-— :7^yucD 

(0 0 2 31 

iilt^g^x D S Liilt,*-^o:> 1 O-efo^AD S Lil(t 
[0 0 2 4] HI 1 fci. v-^^u-iiftaSE 
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ICJioV^-C. 11 JiTCM- I SDNiilt^AD S Lillt 
^^nm^-t^^^m (CO : Central Office) . 1 2 
t±TCM- I SDNil(t*'ft5 7t*c;OTCM- I SDN 
fei^SS. 1 3t:iADS Lil(t*fT5/t^^c?:)ADS Lfei^ 
SS. 1 4f^ADS Lfei^SSl 3^/hLfttlc7:>ADS LffiTfe 

CO AD S Lffi!fe'M'3Sg (ATU - R ; AD S L Transce 
iver Unit, Remote Terminal end) ^ 1 5 f^'t':^^ 1 1 
F^-CADS Lii(t^$lJ»i-^ADS L^Mt^g (ATU 
10 — C ; ADS L Transceiver Unit, Central Office en 
d) . 1 6tiTCM" I SDNEi^Sgl 2^^hUtbOT 
CM- I SDNiS.*fti|3£a (m^-tt-f) i:TCM- I S 
DNii(t*-fT5iim^r'i^^cOTCM- I SDNiS^'lKil 
SE(TCM-ISDN NTl), \ l\t.^^m\\t\ 
■CTCM- I SDNxi(t^ffl-faif--5TCM- I SDN^ 
ti|i^g(TCM- I SDN LT), 18t^TCM-IS 
DN^ti|gS(TCM- I SDN LT) ! 7 i:ADS L 

^'(Riligg (ATU-c) \ ^ h(rjmx^^^ix<Dm%(rj 

20 >-hn-^18t:i. mW^Tf^-^Wi^hWSi'O ^ TCM- 
I SDN^1KilSgS(TCM- I SDN L T) 1 7 , t L 
< f^ADS L^lWagg (ATU-C) 1 5l^{C^ft e^iX 

[0 0 2 5] 4^^b\ i?e^S'Plfcot -o-Cfciae^bTtJ: 5 

fc, ADS LS^<^fii|-^g (ATU-R) 1 4;^)--6Efc*t 

^fcfi. Hi fc.^-f-J: iS^-fiiift^g^/^^T 

CM- I SDN^diia^g (TCM- I SDN L T) 1 
7^v^^Slg^tCi:i!?PSLfcTCM- I SDNfiii^^ 
1 2^5J:O^ADS Lfii^SSl 3^:frLi2^ftL.T< 

30 y-rx^ "FEXTy^x" ^f^-s^:— ifi^^zifiiilt 

mm-hfa^TOyi- I SDNiS^M^g (TCM- I S 
DN NT 1) 1 6;65ft'^|$Sg^t^i: ^P^LThTCM 
- I SDNfei^Sgl 2:ioJ:a^ADS L fciS^g 1 3^:/hL 
.i^itL-C< S^^y-YX^ "NEXTy^X" iJ^^o 
^ttf^^b. ADSLmij^g (ATU-C) 1 5;6^6 
a7'cW'g'^-^^^ ADSLiS^ilffig (ATU-R) 1 4 
t-<b%fz.m-^k^^hfi:'0 . S^-Siilti^Ei^te^ I S 
DNei^V^7^Ac;0^{|i|3gS( ISDN L T) 1 1 t^m. 
itLT< -6^^y-l'X;55NEXTy^Xi:/^t:), jgi^:- 
40 SiiftiSgt/^^ rSDNei3^v^^7^i^c?:5$S*^g(I 
SDN NTl) 1 6;65i^1tL-C< -S^g^y X;55 F E 
XTy -rXirT^^o 

[0 0 2 6] :^mpi\^{%^r'^'y-^ ;\^mmmm. 

OHjffiOff^fiil -efe^ADS LffiTfe-dilgB (ATU- 

R) 1 4coiijt^T'A^c;:)^ms^57iv^u^iS(t#ffl|^ 

(WT. gfB^c!ri/>5o ) <Dmi^^m^m^m\^x\^^ 

-5o Il^c^DV^-C. 1 4 1 tiir-t-ni/Xnir-^v/V-i/ • A 
/D^^-^^— 'i? (Analog Processing And ADC) ^ 1 4 
2Ji'^-ri>^ Ky >'^:3^>r-f (TEQ) , 14 3ftA;'j 

50 ry^/^^^ X i 4 4 t:i«ifii::7— ij 



11 

1&SP.(DFT) , 1 4 5*i;i!iS^K>Y>-f'^?>rf 

(FEQ) . 1 4 eti^V^^T^U— i>3 >':ii>n— . 
y -l' V^.X'Jr — y ( Constellation encoder and gai 

n scalliiig ) , 1 4 7 h >r^— -^'U > >^ (Tone orde 
ring) , 1 4 B^^'r^ >' ^ — V —y" (Deinterleave) , 
14 9. 15 OiiT^;^^' ^>rfji^ ' ^'.r^'l?— h^HLy-^n 
Ui,^ 3 > (Descram and FEC) . 15 1, 15 2 

^-'^ y :v y y > y > V -r '> (crc) . 1 5 3 5: 

^ '^^^ / =1 > h n — (Mux/Sine Control) 

[0 0 2 7] S7t. 1 5 4 fii'^^^t' A =1 ^-fiF 

(TEQ) 1 4 2fC*fbF EXTy^Xffl*:;0#,^<lr^gfc 
-f ^TEQfflFEXTT-^rVu, 1 5 5 f ^ >- 
Yn=7-rf-^ (T.EQ) 1 4 2^c:^LNE XTy-rXfflc^ 
#,®:^tiK-f-^XEQfflNEXT7^— 7'^^. 1 5 6 ti:.J^ 
K> ^^iF (FEQ) 1 4 SfCiS^L FEXT 

^ Xfflr/>{^,;g:^tf K-f-^ F E Qffl F E X Tr— ^Vu. 
1 5 7J^j^fc;gcK.^>'-r=3^Yf-* (FEQ) 14 5tc:^ 
LNE X T y ^ X^cOtf^S^^et-r-S F E Qffi N E X T 

[0 0 2 8] CtlbOT^— X/H 5 4'-l 5 7 

{Cf^. AD S l^m^^^h^^WD h U — z^V^i^^P^^^ 
fC. rO7^X60t#ttl-AD S LS^iliia^^ (ATU- 
R) 1 4'(PiI-C\ TCM- I S DNii(S(-4^o4t^r'— -^oo 

i*?. T*^J (cf^.fflUT. FExry-rxffl, next/ 

-rXfflSiJ.>.-tC, Kx< (TEQ) 14 

2. /aK^K^>'-r=i^^iF (FEQ) 14 5tC:JoV>-C 
iil^t^ft^^^.t'C. FEXT.^^-fX, NEXT/-rX/^: 

[0 0 2 9] ^m^mV^^WLm-t^. *-f. .-(^o 

ll*EO?F^Si 1 OAD S L^^?fc[pil^g (ATU-R) 14 

• A/D =1 >v^— 14 1 ;5^%(tKtc:!y■LLPF^.^:*t^, 
?F;;fc^taL, ^v^T-^-r A K?< >^ ^ (TEQ) 

1 4 2-^ilLTB#r«^»«•v":>il^^:^^^t!^s^ff 5o 

[0 0 3 0] -d^^ -r-OH^FfHaiftEvOiglt^^fb.^^/T^^n 

fz.=f~"^ At) u y r ^ u>.'< yyr \ 43i: 
mWiy—\)=^19i^U (DFT) 1 4 4-C'BI3^::7-y 

i^K»K.><>'-f ^ ^^iF (FEQ) 145 

[0 0 3 1 1-icb-C. i3>->!^7^U— >'ic> .y . 
V.-r > X ^™ y V'X 1 4 6 (vl J; (9 Const ellation7^—>* 
^??;tL. h ^T^— y y V'Xl 4 7 -Cv' y rywf^-:^(c 

>-! 4 9-eFEC-^7=':^i^ ^^-Xyi-^SL. ^-g-t-io 
T^-rv-'^ — y— Xl 4 8^;i:'it'C7^>^i^^>'^vU 

• >^.-t-^ — K3^^ — :3 L^^'Va >-! 5 OT-FEC^f^^ 



(7) ^mW-l 1 - 3 5 5 1 8 3 
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'j^ y > Xyv.^s ^<r>\k. f-'i' ^ y y v^^v-y 

5/^^ 1 5 1 , 1 5 2^fT^cior. ^^i'iJ^>^^/>' 

> -J' n >' h- u— A (Mux/Sine Control) 1 5 3 J: *9 X 

[0 0 3 2] ^oe^. 4^*^ (CO) 1 \ [^W^ 

> hD-^l 8/r^TCM- I SDN^'IMJIli (TCM- 
ISDN LT) 1 7 i:. AD S L^fMgg (ATU- 
C) 1 5 i:c;oeiil^'^'Y ^ ^-'Xc^Pft^^io-CV^-S'CO 
-C\ ADSL5^*ragg (ATU-R) \ Ai^. NEX 

[0 0 3 3] 0^(9. ADS Lffi^-iXflgg (ATU- 
R) 14f*i. TCM- I SDNilftiADS LiEldircO 
PWfCi (9. "^^'^^ 5:>'^.^;^l^■b^-»o-CV^^TC^l- I 
SDNEiSSg 1 2 Ji^f"— :^;el^±oTV^^pif^0#PH1cOrs1 
' ADS Lg3^Sgl 3^ihLait-f^-5:(t7='— 

mit-^tCNE X T / ^ X;^:^^-f-e t *iJttff-f 

^>'^if-t>t^^X^^^^i:CU.- I S 
D N iSi^^ 1 2 ± ^ 7^— r o r V ^ 5 B^f ^B*P«1 c^O Wi n. 
20 ADSLEi^Kl 3^^hLg(t-r^S(tx-' ^^tCFE 
X T y X/^5^^^-6 ^ i ^^.il^-tr# 

[0 0 3 4] CcT^Tti^). *:||ffi(?^Jf^^l coSft^-Cti:. 
.^^fi^ K^^-YV^rJ^-TiP (TEQ) 1 4 2 . :io i: 
ffi®:K^'Y>'-rnf7^-r (FEQ) 14 5ii. TCM- 

I SDNEiMSl 2±^7^-^^/^^±6B)f^0W«^OFB^^i. 
NEXTy-rX^:^^i--6tOi: LT. -rtl-^'tl. TE 
Q.fflNEXTf^— X/H 5 5. F E Qffl N E X Tt^—X 
/Ul 5 7c;0^fbm^f£fflb-C. B^P^1M«5fe6V^^:i.la^S 

30 [0 0 3 5] —iS^ TCM- I SDNgi^Sgl 2±*7^ 

(TEQ) \ A2,^m,XJWi^^Yi^^iy>( ^y^'f 
(FEQ) 14 5t±. FEXT/-rX^:^±-f^tOOi 
tr. -rtl-^'-Jt. TEQfflFEXTT^-X/H 5 4. F 
EQfflFEXTT--X/H 5 6 fbf^Sc^f^ffl L XT. 
0#FBlSi^& -5 F E X T ./ X^- g-tf G 

[0 0 3 6] g|3 (a) - (d) {C, :^^AK;<-rW 
^^^-r (TEQ) 1 4 2:tyJ:a^;iK>^ K.^-<>'Y=i^ 
40 -fiF (FEQ) 1 4 5-C% NEXTZ-f-XirFEXT/ 

[0 0 3 7] 113 (a) TCM- I SDNeij&ffgl 
2±^ej§^^ix-5x--.^(^SrC-^t^^Lr*5<9 . rOTC 
M- I SDN;^^^!^:. 4 0 OW-L^lWi^h LT. Ji 
19 (Upstream) T'9 (Dovmstream) t^WOi^-^^ 

[0 0 3 8] [13 (b) (i. ADS Lisi^SSl 3^ihL 
ADSLSS^dffig (ATU-R) 14T'Slt^n6/ 
50 -YX^^LfctO-e. TCM- I SDNe3SSSl 2_b^ 
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(Upstream) , (Dovmstre 
am) tCfelS^LT. NEXXy-TX, FEXTy-YX;^^^ 
^) ^ r i: L -C V > 

[0 0 3 9] El 3 (c) t^. A K>^:^^n^^f-^ 

(TEQ) 1 4 2.i6.j:rjmm^h^^^>'><=^'7><i~* 
(FEQ) 14 5-C\ NE Xry-r XjoiO^F E XT/ 

TCM- I SDNeiSSSi 2±,^mm^in^r'— 

(Upstream) , (Downstream) h^^W^ 

oT. NEXTy^X<i:FEXTy^Xi:;d35JStc^^ 

[0 0 4 0] Els (d) i^-r A Kp<-r>'-r=i^-f'-r 

(TEQ) 1 4 2.joj:rj<i^zsS-Sc K;^^>'^=i ^-YiF 
(FEQ) 145^c4Bl/^-C. NEXTy-rX<t:FEXT 
y-f Xi:d5^i9#^:>SStc. ^H^d-^^^-C. 
yU'^^NEXTT^— 5 5, 1 5 7 , FEXTx— 
:7-VH 5 4. 1 5 6 t^mK^W^X^M h ^>^i5^L 

EQ14 2, FEQ 1 4 5^fCNEXT7^— ZlT^yUl 5 
5, 15 7. F E XTx— r^^yUl 5 4, 1 5 6;65fe§CO 
T\ NEXTy-rXOtS^tCti, TEQ142. FEQ 
1 4 5^^-^^i^NEXT7^— X/H 5 5, I 5 7 {C^V 

mmm^u^^'±^(D\cni^.. FEXTy-rxco^g^tc 

TEQ142. FEQ14 5 -^tb^^tL F E X Tx— 
://H 5 4, 1 5 6(ci(9^|ia:^iDi*^^^o 

[O O 4 l]^<Dft^^ :Z(Dm3 (d) fCt.f^i-i5 
fc. 4#'l±^y-YX<z:)S. ^5>cDa5NEXTy^XiF 

^lOOy-YXfcg-^LfcNEXTT— yVH 5 5,15 
7. FEXTt^— 5 4, 1 5 6<Dmit^Mi^^ 
FEXTy>f'X. NEXTy-fXfC^L^^iJ^i^igl^: 

^itM-f, m^\cWMA^i\^^^'±X^^h<7:>X\ NEX 
Ty^x. F EXTy^xs?ij>^tc:^nf^. v-ofcM3i^ 

E13 (c) (Dm-^t^fj:^. ss#r^-ciR*f-^ 

[0 0 4 2] t*o-C. *lljtec;C)?f^Ml C0f^^>^^^l-il(t 
^gfdi^Xtf. -^-Y A K>^>'^::i ^-r-r (TEQ) 1 
4 2 4b^i:t>'Jli6-^Ky><>'-Y:=J^^-r (FEQ) 145 

t^-r-Ji-r-'^tcov-'r. FEXTy^rx, NEXTy-rx 

mcO'f—y'/Ul 5 4^1 5 7 ^m^K^itirX^ FEXT 

y-rx. NEXTy-rxtcf£;DT^ft#.S:^f5&ffli--6J: 

3\^L fc(OX^ TEQ 1 4 2:foi:r/FEQ 1 4 5c;Q h U 
— =^>'-ymr^Xit.. FEXTy-fX, NEXTy-<X-ic 



(8) 1^5a¥l 1 -3 5 5 1 8 3 
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ib^.^t^^^X'^^t^iC^ AD S LiidcDI^t^i. FEX 

Ty-fX. NEXT :^^mmcnm-r^zt^^x^ 

[0 0 4 3] -t^O/tS^^ :^^mmm 1 fd iii^^, S/ 
Nit*tt#-C#. ::^y~m±m4^7)^rA^^. ADSL^ 

■Bmi^-hX<Dm (t Sgfii ^ (* it-r zt^^-X^^tm::. 
^-\^:^m^[^X(Dmmi^—hi:\^±^^^Zt:^^X^ 

[0 0 4 4] :^mm<ommixn. ^^m (c 

10 O) 1 l<DmM=i> hu — y I 8ii^TCM~ I SDNm 
filings (TCM- I SDN LT) 17i, ADSL^ 

mmwL (ATu-c) 1 5 t<D?^x\ mm^^ ^ >^<7:> 

mm^t^J:^iZLfzfz^. ADS LSS*'[RiJ^E (AT 
U-R) ft, NEXTy-rX^oitKFEXTy-fXO^ 
^-^-^ ^>-::f^MM\^-^^<Xh. NEXT7^-XyH5 
5, -1 5 7 F E XT7"-^XyH 5 4, 1 5 6 

[0 0 4 5] r^4b\ :^mmmm i -Ct-t. ±ifico J: 5 
.Ic^P^^AD S Lffi*(Rilgg (ATU-R) 1 4iC 
20 iSfflUTSi0flU7h;d5, *:^0^^ADS L^M-Sg (AT 
U-C) 15t::SfflUT. ADSL^ra:^g (ATU- 
C) 1 5COTEQ^FEQCOS^t^^it^(D±it\C, ^tl 
-rtlNEXTy-f XfflcONEXT-7^— T'VU'i. FEXT 

y^XfficoFEXTT^— X/u<b^l3:tt. y -YXtci^.-b^t 

B^av\ AD S L^(|l)'3^g (ATU-C) 1 

5:/)^ibM.^Zt\Cf^^(DX\ ADSLffl^fflg© (AT 
U-R) 1 4;^)^^^7t^-^<tf±iiS<b^^ (9. i£#-fiii(t 
agR^?i-6I SDNei|^v/>^.^i^com'l-SE( I SDN 
30 LT)1 7;d5i£mbr< -5^g^y-rX;65NEXTy^ 
Xi>:c9, ai#-fiiHt^Si^c^^ I SDNiSi^v^^T" 
AOffi*^g( ISDN NT 1 ) 1 6^5i^(tU-C< 
my ^ ^^^F EXT y ^ ^ t^^^o 

[0 0 4 6] ^7t. *llfficO?F3ffi 1 -Cfi. ±i$COJ: 5 
fr, 4**^ (CO) 11 (Dm^=^:^ hti — y 1 8;55TC 
M- I S DNiilf i: AD S Lmit hCOmX-Si^:^^^ ^ > 

m^-r. mm=^> hu-y i 8^m< l-c. mmmmx 

mm^t^fj:\^^Xd^^\^xh^^\ 

40 [0 0 4 7] 0tJx.tf. 4**^ (CO) 1 lfC^#(9:^''-< 
^>'Jfm^m^ (El-^-^t-fo ) ^^^tt. NEXTy^X 
4BJ:O^FEXTy-rXc;0^^'^^ ^V-::/, -f-T^^J-^TC 
M- I SDN^diia^g (TCM- I SDN L T) 17 
f)^i>'i^ftTCM~ I SDNlSi^Kl 2^:/M.7tTCM- 
I SDNiiffCOr— ^cD±*9T<9C0^'9#^9*9^'< 5: >- 
ADS LSslc'fll'^S (ATU-R) 1 4 ^::ia^fli- 
^ J: 5 t. ^7t. ADS L§g?t^f|il^^ (A 
TU-R) 1 4 Proposed ANNEX C of G. dmt, 
ADS L under TCM— ISDN noise environmen 

50 tm NEC, ITU-TSG15 Q4 D. 156(WP1/15) Geneva, 9-20 F 
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ebruary 1998 i ^:^?£-C% TCM- I SDNillt 

ADS Lig.^'MS® (ATU-R) i4{cy^^^m¥\ 
XT /^xjoj;t>'F EXTy-rx^t^mu-c. ^n^(rj 
[0 0 4 8] ■rcoJ:^tc-t-ixfi\ 4^*^ (co) i i 

TCM- I SDNilft> ADS Lii(t>^Fp1-e7='— .^00 

±^r^<Dmm^t^^^<xh. NEXTy-YX^oic^ 

FEXT/^Xic^l^:-t-^r i:;6^-C#^>^(c, 

ADS L«rfcfRl|^S (ATU-R) i 4 K.\tmPvop 

osed AN^^EX C of G. dmt, ADS L under TCM- IS 

DN noise environmentB NEC, ITU-T SG15 Q4 D. 15 

6(WP1/15) Geneva, 9-20 February 1998 ^{t 

TCM- I SDNmit\ZS6itf^'r—.^(7j±^T'0(rj.^^ 

^>''y^^tIMLtL'0^ ADSLfflrfcM^g (ATU- 

R) 1 stcy^Xf^miHlK ca^^-fo ) ^i:Wt^ffzm 

'^{znhoxi^^ (CO) 1 ifvi, mft{cmm^ 

AD S LS^'(Ri^®coe;fcg:fc^t-C\ NEXTy^X-Cfc 
^;?)\ fe6»/^t±F EXT/^X-Cfe6^-^^^.!g!tL-'C. N 
E X T 7— y^Vl^ . F E X T — XyU > 9 # ^ T f^g 

2-C'&^AD S LSTfcfftth^g (ATU-R) 140iift 

5 SflTCM- I SDNil(t[C4bN.t^(Hi£:7U' — ^4^1? 

— O NEXT ./ X, F E X T y Y X(C i ^ ^.i^M* 

TCM- I SDN^^y YX=^^>-ir/USn-C&'5o 
ft^tC^:tL, TCM- I SDN^g^y-rX:3f-^>'iryUg|^ 

[0 0 5 0] l^5t^, lltgcO?f^gg2cDTCM- ISDN 
^ > ir /U-gP 15 8 ^c^tg^cD— ^J%^ 

L;h t,c?:>-Cfceo lllt-:fc'V>T. 15 8 a fii^^Sg. 1 5 
8 bf^F I R {'nm^-O'^^.'^:^^^^^^) y^^^-^. 1 5 
8 ct^S^32^^S!5. 15 8 dfi:7-ryU:$^^,®:2|J^gi5. 1 
5 8 e f^TCM- I S D N hV<:$? — Vfetg 

gP. SWl --SW3ft^tl^*tU^>r i'=^-Cfc-6o 
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158fti:. NEXTy-YXjoJ:a^FEXT7-rX-irn 
-Fntcit-f^TCM- I SDN:7 A-^- hV^^— V 

^ X y * * L 7t t o -c fe e o 

[0 0 5 1] F I Ry^^yU'^ 158 biC^D^j-^, 

h(k,n) k=l-MJ:i. F I R :7 ^ /V^ 1 5 8 b cD:^ ^yw 
. NEXTZ-rX^ir, FEXTy-YXffl 

-h. efi. ^M(t-^fT?fK dti:. gE.^cOTCM- I SD 
N:7U-i^:7- hV°>57->^fT:?IJ, /ift^f^^/Xl?.^, h 

[0 0 5 2] »:tC»lf^^Hft0fl-t-5o ^-r. ADSL$S8* 
(I'l^a (ATU-R) 1 4$DiC/AD S L^fflSS (A 
TU-C) 1 5//^ TCM- I S DNiKftC^ott^Ji'? 

(Upstream) ^T*9 (Downstream) (D -fi ^ ^ > -Jf 

(5]^zi>' hD — ^ 1 8 ;65TCM- I SDNiiftiADS 
m\Zj:VTCM- I SDNiiftt^:ib^tt^±'9T'9cO-^-< 

20 ^>'^^mm.i-^^tf)^x^. w^mm^Dmm^k^x 

V^7^^V>ig-^tCf j;. Mx.ff. BProposed ANNEX C of G. dm 
t, ADS L under TCM— I SDNnoise environmen 
tM NEC, ITU-T SG15 Q4 D. 156(WP1/15) Geneva, 9-20 
February 1998 ^{CX.^:^&X\ TCM- I SDNCO:?^' 

5:>'X^|^.^-t^r w^(ci:t9. ads 

LSI^ffl^g (ATU-R) 1 4^XrjADSLmmm 
m (ATU-C) 1 5fi. TCM- I S DNiifsfCjo^^ 
(Upstream) tT^ (Downstream) ^cO:7U— 

30 [0 0 5 3] r<;o:7U— A!7" K^^. i-XK, ^ 

17— KtCj:^NEXTy-rX:Jo it/F EXT./-rX-r-^l 

ftg2oOTCM- I SDN^^y-rX:^^->'-iryuSPl 5 8 
-CJ^. ADS Lii(t/if^fTibnri/^/^V^PBTIC, TCM- I 

SDNil(l0f^;o:7u--A!7- KfeJ^oi^^c^^^^^i^ 
^j^y ^ XcoeSBi«c^*^^^o 

40 [0 0 5 4] O^tr)^ rc?:>TCM- I SDN^g^y-TX 
^^^^--ir/vffii 5 8-Cti. -^-f^ TCM- I SDN:7U 

— Ai7— hvv^— vfE^er.1 5 8 f /)-^m^\t (o, 

1, 0, 0, O, 0, 0, 1) ^^-^ — >^/i)^^?i^TC 
• M- I SDNxi(ttC4ytt6:7U— jU!7— K-' ° :^ — V fT J'J 

I R:7YyU'c5? 1 5 8 btc^^tt 6o 1^. rcoB#jc:(±, sw 
1 --SVJ3't-<X^^-OF^FiikB\Ch^i^<Dt't^o 
[0 0 5 5] 2^fC. SW2^mCX. w<7?F I R:7^yW 
:^ 1 5 8 b<^ai;'j^*^. NEXT7-rX, FEXTZ 
50 -f^m^lC^i^^l 5 8 a^m^ . TCM-ISDNii 
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(tfc4ott^:7u— A!7— Kc^oEi^oogg. ADS Lgi^SS 
1 Ser^TLADS LS^^'M^e CATU-R) I 4 {cm 

m^^^Simm^-Atiu (n) tl.xmm^i^x< ^^f-m 

[0 0 5 6] SW3. swi^Pflcr. ^Oe^^ 

m;^fT?lJe^:E^iX.^SP 1 5 8 ctdTTCM- I SDN 
:7U— i^y— K-'"?'^ — >-ff?'Jd ta^iA^. -r-<7:>a^.iA 

* d 

[0 0 5 7 ] roS^f^tCj: , F I R:7^/W:$r 1 5 8 b 
<50 & :7 ^ /u ^ #.3^fT?iJ h . ^ft o :7 ^ fr Ji) h ' 

t-S*f^-Ji^^ i:tc:;i:(? , NE XTy-t'X^\:t:t)^F E X 

iHt;65M«&^ti.^mitc^<5?gL-C. F I R>^^/u^ 1 5 
8 b c;o & :7 ^ ^ #»fT?iJ h ^ Uli e r ^ f d J; 
t^), AD S Lil(t;a^5fl,%^^x-5mltc, #:7^/W:^#»:fT 

?Jjh^NEXT/^ X^o J;a^F E X T.y X^tL-^-'-^c^ 

rco^*y^XoD|H^rJ^*:^f-(iStci|zm*-tt-c^o<o 

[0 0 5 8] -rbr. ADS LeK|;^^M*&$tl.fcit^ 
f^. TCM- I SDNiljtfCl^^V^'C::^^— A!7— NV°..5=' 

— >'coie!t-r^>' Y 5: >^^fc:^^v^-cco;^^, SW3. sw 

TCM- I S DN:7 K^^/°:5? — ^-Uy^ 

y 1 5 8 f *f^^L. mmmfj:-^mm-^rxtfu (n) 

^ Lr A::^-^^ AD S LmMm^-^^hmW-r^ X 0 {ci- 
[0 0 5 9] ^COJ; V , TCM- ISDN 

KX^^±'t^ F E xTy-rxjoj:c>'NE xTy>rxc;o 

[0 0 6 0] ::cDjt: 5 /^^a^i'^ FEXTy>rx, ne 
XTy-rx-icix-FtL^-)tti^:L-cfTV^. 2o<z):7u— A!7 

^c^-Y Siv-i/ic-^^^^-C^ ADS LS(t(t-^;e):^fc?l#v 
TCM- I SDNiS(tB#cO:7ix— ^"7— Ki^(tB#c;0^^ 

[0 0 6 1] t^oT. *llfficO?f^^2fc:J:tlt^. TCM 

- I SDNil(ttC4yV^-C:7U— J^r7— |.v^^ — >';65ei^ 

:6r, TCM- I S DNii(tfci4oV^-c:7 

EXTy-YX, NEXTy-r X-r-n-rtL^C^ft L7t :7 u 
-i^!7— K^^y-fX^ar-^V'-tr/w-f'Sr i{cj:i9. r 

(Dsem^i&mx^ 
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[0 0 6 2] -rCOSS:^^ TCM- I S DN^i(ttC:^ol/^r 

:^y-^^m^'hTi&*^ tti^x^ . adsl 

[0 0 6 3] /ctjb\ r(?:>IIJ£(?:)ff:;ffi2-Cfi:. TCM- I 
10 s DNii{tic:*Dt:l-^:7i^— A!7— KVn^ — v^lr^tiffl l 

-Ay- y X^ ^ ^ >"lr yu-f - S J: 5 L 7t 
:*:^W-C^i^r^lt-PS^-r^ TCM- I SDNiilttc 

[0 0 6 4] mm<Dmm3. m^. :^^m\c{^.^'f^'j 

[0 0 6 5] men. :^WM\cgh^'f^( v^-p^i-mmmwi 
20 <7:>mM<Drm3xh^ADSL^M'mmm (atu- 

tc^-Tct^t-^ mmmm 3 (DAD sLti^Mmmm (a 

TU-R) 1 4c7:)Sft^^^. @2:^-rilMlc;0?fi;^l cOA 
DSLS^dllSa (ATU-R) 1 4c7:>gltm<^«^/^^ 
"oTEQfflNE XTx— XyH 5 5 . ^dV^TJ^F EQfflN 
EXTt^ — X/H 5 7 ^^l.X. TEQfflFEXT^— 
:7'VH 5 4. ^^JctJ^FEQfflFEXTT"— X^'H 5 6 c?:* 
^{C^^TEQ 1 4 2:JoJ:t>'FEQ 1 4 ^C^ffi^.®:^^ 

30 [0 0 6 6] Cme^COFEXTT^— >^VH 5 

4, 1 5 etcti:, AD S LiiM^*&^^)^mrc^ h 1-^— 
^mmmci^^^^X. ADS LiS^ffli^g (ATU-R) 
1 4{|iI-C% TCM- I S DNilftf-^^^tt^T'— '^(^T*9 
(Downstream) tC[UfflL-CFEXTy-f X;^^^]^ ^ ^ 
FEXT^FBir'c;o;^:?^AKy >-Y^^'Yi^^ (TEQ) 
1 4 2. ffliS'^ Ky ^^iF (FEQ) 1 4 5 tCljfc 

v^-cigcS:^fL^;e>^tt-c h u— ^>'c^^^fT?'cev^, fext 
yYX^^tffei^sgi^tt^fta(^itiE-t-^^it#fc^5fs 

40 [0 0 6 7] gfcfc, c:collffi<^?f^^3 0#msn5>o®f^ 

[0 0 6 8] *:||ffic0?F^M3OS'(t^-ef:i. ^J^^i^K^ 
^V'^n^^if (TEQ) 1 4 2.*Dj;tj^ja&mKy Y 
zi^^iF (FEQ) 1 4 5ti:. TCM- I S D Ng 

Ky>r>'^=^^^f' (TEQ) I 4 2\isj:xfmiRmy^ 

.?^>r>'Y=^^>ri^* (FEQ) 14 5fi:. FEXT^-TX 
;65^^f-^tc^^ L-C. TEQ^FEXTt^ 
— X/H5 4. FEQfflFEXTx— X/H 5 ecO^ft; 

50 mm^mmi^x. ^mmi^hh\^^\mmmmmxFEx 
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[0 0 6 91 — -^r, TCM- I SDNfci^Sgl 2 ±^5^ 

PHlT'fc. -r-n-rn. TEQfflFEXTf" — y^Vn 5 4. 
F E Qffl F E XTt"— 15 6 c0^fL;f?)Sc^f£ffl L 

-5 

[0 0 7 0] HI 7 tc. .-*:||j!fS''-7:)ff$^ 3 ^ ^ ^— :r>g 

m<Dmm s com-^'i^t^^ir ^ f e x Tmmrj'r- ^mm-D 

F E X T^rsl i N E X TmWi^m L T T E Q, F E QO 

c:>F EXTftirBlcOT^-;^^ejS.Otr':;/ hu— ^^Mc 
f^. FEXT^Pp^cOJ?^-C h ^^'r^^bTt^HSgcOJF^lg 
3 0:^^tC4ytt^NEXTWPB^'/:)X--t^lHiScDtr^ h U 

-h. JfflilSDti;. t**c7:>.i:?tcFEXTfflr«1>NEX 

TS^Fsl^aLTTEQ, FEQ C7:>#,^7^ — r^-Vu- ^ *9 # 

;^^^^c^< h t— ^:X'rL7t:^-&coNEXT^^^1<7:)r'- 
[0 0 7 1] rc7:)|gl;5^^^^;i->-5i: 5^::. FEXT^ir^lO 
X— e3^-C'fi. tff^^B fci.^-t-tt^fec;:) J: 5 f E x T 

^ PpI i: N E X T ^PmII' ii L -C T E Q . FEQ 0#,^-7^- 
Jffill^.AtC^-rFEXTSSrBlc^O^'C' h ^—:=^:y^\^tc.m 

[0 0 7 2] mt±NEXTWrBl'^®.:/70:^#V^NEX 

V ^ 7c h u— - >' ,y ^ rsl o f^' >i o ^ < -Ei^^^-tt ic 

fc^^or.. a$-^^i-i±. FEXT^FBl07^-,$^|Si2^f?:. 
FE XT,tirBlcD;^-e N --> '.^L;t.*rxi54#t±/iivJ:v ^r: 

i:^5.t^-|.^}^ rO^-MrO?f;;fig3 r-fi. FEXT^rpl-CoO 

[0 0 7 3] ?:c4b\ NEXTEr^lr-fi. tFfixISC, DtC 

XTmmtNEXTmm^'m\^XTEQ. FEQ<Di^.m 
t.. T^— j?eiSc;otf h U— hii-^rnJ^-t^^^p6^^Vv- 
[0 0 7 4] lUSJc:. FEXTft^F«1-Cft3imL7t{?'^^N 
EXT^F^fC®fflU-C fc^'^-f^^7:£:ML;6^^:atL?iCl/^r i 

^.^Lrv^^o r(z?H8^c:7^•f-J;5^-^ FExry-fx 

<7:)^<7^h\^—=^>'^Xh. FEXry-rXirNEXT/ 
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>rX>^^i9#^-C hi ^V'i^LTtm-g'-C-L^ NEX 

TJ^:^<D:^Xhl'-:=->''J^Lfcm-^Xh. ^-t/^^S 
^C»-r^NEXTEFp1(;0x-;$'e2^cDtf> > hojg 

[0 0 7 5] rc;:>J; fj/cCHfe/^^e^. .z<rjm^yomB3X 
ii. CcOFEXXy-YXjcJ: hi — -nx-r L-nCl^L 
?h#.s&*F EXT^Pfl. NEXTS^FB^■ri^-rn^c;e)^it^ 

[0 0 7 6] t$o-C. *3lj®o-0?f^^3'Z)7^^ >^5='/l-iiit 
10 i^gfC K,^ Y>'-<=i7^-riP (TEQ) 1 

4 2 4Bj:t;^;^K®:K.>t'l'>'-r:^^-Yf' (FEQ) 145 
^^tl^^\C^\,^X. FEXT/^X(757^— 5 
4. 156^^^^!:. FEXT.y-f X<;D^-C#.,t^h U— 

=^>crLrcmimm^mm't^ i 0 l feo-c. t e q 

1 4 2^3J:CKFEQ 1 4 500 h l-—r=.>':rmmX\t^ F 

E XT/^Xtc*@/^^it#.'»:/i^t**c;c>:tr^J: 
m{zMib^:zt7!)^-X^ ^tmc, ADS Llimo^ti:, 
F E X T y ^ Xtc J: h OS'ft^^SjI-f J 

20 ?6^;i^T;^5ir) , AD S L^&giS h -CcDiiltSEBt^f* 
[0 0 7 7] ^T'c. ^HfficOff^^SfCiztLl-f, NEXT 

mm^'^f-.^mim^. fext^f^ijc h u-^>-yLfc 

MX^^o 

[0 0 7 8] ^fc. *3lffioO?F^^3-C^^. 4^*^ (C 
30 O) 1 1 C0Pffl:3>' hn — ^ 1 8;i5TCM- I SDN^ 
lll^g (TCM- ISDN LT) 17^. ADSL^ 
fMJ^H (ATU-C) 1 5 t<DmX\ m^-^-f ^>'f(D 

mmt^b^^'^\z\^fzrch. ads L,«?fcfRffig (at 
u-R) NEXTy-rx^^.iirjfFEXTy-rX'Z)^ 

■^'.^^ 5:>'>^^^0^L/1^< FEXTt^-X/H 5 

4, 1 5 6 ^r>^r-^:7'-tv:-f i;Si^-^Bgi?'c^'5o 
[0 0 7 9] .-^^llfficDjf^^s-Cfi. ±iEcoi:5 

tC. .-*:^0^^ADS LSJlEffiil^g (ATU-R) 1 4 fc 
igfflL-CfS.0JL;^c;i^ AD S L ^Mi^S (AT 

40 U-C) IStCigffiL-C. ADSL^W^S (ATU- 
C) 1 S^TrJTEQ-^FEQCOigJS^itlicOfcfetC, FE 
XTMP^ItC h U— - v-^i^-t-^FEXTT^— X/l-^Sft. 
X— NEXT. FEXTfflFpli t[CFE 

XT^-y'M^m^'^^x.n\z\^xh^^^^\ ^<Dm 

ADSL^dilS® (ATU-C) \ 5t^h^^:Lt 
Kfj:^(DX\ ADSL)^^mmm (ATU-R) 14^^ 

^R.fzm^t\±mtf^^. fi^-£iHtJgS^:^e^ I s 

DNei3^V^7^A<D^(Ri|-^®( I SDNLT)1 7 r^mm 
L-C< YX;a5NEXTy-rXi:/^(9. ^^-fi 

50 iiltlKSi^^S I SDNBmi^^^TM.'DlJ^^mm I S 
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DN NT 1) 1 6:^mmLX< -5^^/ X;65 F E X 

[0 0 8 0] ^fc. :i::mm(^wmsvn^ ±m<^x^ 

(CO) 1 1 COlel^nv- ha — ^ 1 S/i^TC 
M- I SDNii(ti:ADS LiifticorBl-eei^^'-r 5:> 

[0 0 8 1] mm<^mm4, /.e4b\ ±mmm<7:>mmx' 

TCM- I SDNfCiZ^NEXTy^XErsT, FE 

F E X Tmf^<^^'f—'^ Sm-r-S J: 5 Lfc c i 

[0 0 8 2] :^f$:^trti:. r olIMi^A^ff^Sg 4 cor'^ v?^' 
y^ilft-^gg-Cfi. TCM- I SDNEil^Egl 2±^x— 
:^;d-^T'9 (Downstream) , F E X T y X^:^^:^'^^ F 
E X T ^ PpI -c ft y XcOS^ S ^ "f— Sit cO^ ^ 
-fT5J:5tcL. TCM- I SDNEiSSSi 2±^r'— -3^ 
;^^±*9 (upstream) , N E X T 7 X;55^^f--6 N E X 

T rii: y xc?:).^^ ^ g V > ^ i^-lt oo;^ ^ n 
[0 0 8 3] 0^(5. rco||jffi(7:)?R^.4c^x^ v-i^/vii 

it^g'JOgjt^-Cfi:. TCM- I SDNCOFEXT^r^^ 
tC[^.^L-C-r— -^S(t'Z>^^fT^cei/\ TEQ14 2, F 

EQ 1 4 5oiii^:^-ft:co ^v^^i. 'mm.^7:>mm3 
(Dm-^tmmK. FEXT^PBi-ccD<^m\ x-c^sm 

-^c;ofext^Pb^cd^-c 
h i^-^^-^r^fToTt-^-ix-^^tiF E XT7"-:rVw 1 

5 4, 15 6cO-^^'t--5o 

[0 0 8 4] 119 (d) ^C. rcO||jffi(^?f^ffi4<^^-f 2^ 
Kp<Y>'^3^^if (TEQ) 1 4 2.:foir/ilRScK 
^^V-Y^^^YiF (FEQ) 145^CioV^-C. FEXT 
^Pp1.Z);5^T'FEXT-7^— irVwl 5 4, 15 etcjt ^{f,^ 

rOHIS (a) - (c) ti. HIS (a) (c) iPi: 

cOiig^tFEXTfflPB^cO;^-C'FEXT7""-r^7H 5 4, 
1 5 6{CJ: h L— ::^>'::/Ur^/^-50T^ 119 

(d) cbfeimco^M^oti^cb^c^^o 
[0 0 8 5] 119 (d) \C7^'rxo\^. rcoHMicDf^'gi 
40*^. 7="— c$^gm^fT5 fext^Pp1cd;^-C\ te 

Q142. FEQ145 ^n^*n(Dm^-m\t^<D{%w^ h 

jr:>';^^.ff ofcFEXTr— T'./V'l 5 4, 1 5 6 
XK>. TEQ142, FEQ145 ^fl^^infi^ FEXT 

9 (c) tC^-f-NEXT/-i'X:foJ:r/FEXT/YXcD 
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rm^Dn^^7:>^m.m(Dm^^r>m-^tm^j:^. fextm 
mx-mmp\^rz.wMm\t^ ^cofext^PpTt-i/^o/^c 

[0 0 8 6] 0^9. *ll*S<^?F$Ag4-Cfi. FEXTW 
PbIT'O^^^TEQ 1 4 2. F E Q 1 4 5 ^n-rtLCOjgft^ 

— ^^-i/^ffofcFEXTT^— :rVn 5 4, 1 5 6tcJ: 
10 ^ FEXTS^Pfl-cco^ai^^iktcj^i^^iiS^flz.^^^ 
■Cv^^(7:)T\ FEXT^Pp1fc:&ig?^£^it;^,»tc^(9. F 

[0 0 8 7] t^oT. .rc7::)||l®<50fi^«§4cox^ v^^'^yuii 

K>-f>'^=i^^-tF (TEQ) 1 4 2^J:a:jl2£ft K.?< 
^>'^n^^if (FEQ) 1 4 5cO-rtL-^r-^l.^COV^-C. 
FEXTZ-YXtZ^T"— ^/H 5 4, 1 5 6 ^I^itT. F 
EXTy >f Xco;^X-ff>» N ^>'r^^L;^c^{t:i?>fc^f5£ 
20 mi'^J:v\^l^fc<DX\ TEQ 1 4 2joJ:t/FEQ 1 4 

5(Dhi^—^>'ifmmxn. fext^ Yx^csii/^^ 

tm^l. ADS Lii(t(^|^t^. «Ff^FEXTy-<X[cJ: 
[0 0 8 8] :Z(Dmi&COmM'4X\t. TEQ14 

2. FEQi 4 5\at. mm^Dmm 3 <7:>m'^tmm{^. 

FEXT^P^tc:hU-ri>'-/L 7h#,'S*f£ffl L Tc: F E X 
Ty^—y/\^l 5 4, 1 5 6 L;i^S:tt 'CV^/^i/>;d^ rcoH 

30 y^XcO^^^%ltf-Si^.S;d^^^< V^60-C% FEXTSI 

[0 0 8 9] ?'cC:lb\ ro|lffiCO?Kfl|4COlft0^-C-f^, FE 
XT^P^1t±7^-c^S'lt<Z)^^-fT5 JC5(CL^ NEXTftI 

x^noh(7:>t^mL.f^^K :^^mx^t. r-^^m^ 
FEXTmr^x<r)^n:^}^-\-'^xh^ . "r-^mm^N 

EXTfflP«lco;^;^^^-f. FExrmmxn^ XoKi^x 

[0 0 9 0] _hiEcO||j!g-Z)?B;^l-4-efi. 
y^X^#;t6'(Ri|Oit^-Siljf^g^TCM- I SDN 
5S*IMi|^g(TCM- I SDN NT 1)1 6. TCM- 

I SDN^(ffl3gg(TCM- I SDN LT) 1 7cDTC 
M- I SDNiim^gi:b. ^^/-YX^^^^biX'SM 
(Dr"^ iP^/i-mmmS:^ x D S Lil(t.*-^cO 1 oT-fc6 
ADS Liilt^frp ADS LJS:feR4^g (ATU-R) 
1 4, ADS L^d^^© (ATU-C) ISc^OADSL 

50 mmmmti^xm.m\^f^r^. :^mmxit^ mtcps^ 
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m^S^'Jf L V ^ t" >• ;K > Jy^(D ^^Sii (t ft P m 

DS Lii(t.^HR-^K'^HDS Liilt-^SDS Lillt^ft 
5 X D S Lillt^e^. to'T^r-'-Y v^:^!' /ViSltSa'C til 

[0 0 9 1 ] mc^ ±mmmov^mm i--4{zx^ l 

'^/i-ii(t^S^. r o J: 5 r^x^ V'>'/wii(ti^g^iSft 
m^L->-v^^oiia^S^c 'CO J: :^ f-s:y='^ >'-.^yuil 

(0 0 9 2] 

i^g/^-i^^ ej^^ tb^ N E X T y X^-^t>ei^JtS1#'|4>lr 

T y xi?.-^7^-:7-vi. , . mm^^¥~&mmmm'7:> 5 *^ 

:*:y^EfciSv ^iRii(7:)it#-a[ilftigg;;i^^ £^^tt-6 F E 

•^'7:>mimm^fm L 7t F E X T / -r x^-^^-x^u ^ 

^^iM-fcfiix.. 3@(S^(b^f±?£4^rSii(t-^S7)-^^NE 
X T / ^ n r # 7^1 fiN E X T y -r Xf^, 

— Sii (tS^e;^^ 6 F E X T y X/^ve^g ^-c -J 7t it-^ 
ictiF E xry YX(?.;^5^-:7'y^tcS<^v^r•ei^E^St#tt 
4-SiE-r-6.J: 5)tcLfcfc.t>. h 
ttep^lT't*. FExry-YX, NExry-rxo^^fcrE: 

^m\cji^ib^ -^h 7!>t X ^ ^ ii (t cDim ti: F E X T y 
^ffi-^/.JT;a5'9 . AD s L^&^ 1^- h -c<?:)iiltg§^^ 
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. 354^ -Sii (t ^E;^^ N E X T / ^ X^ife^ tr.T 
^Vcii^tcfi:. Sl^^fklgic N E X T / >f X9f,^^7=— X 

#^ - seiS^s ^ mm t ^ 6 tii-^r^- t^xi^r^Bt&^v^ 

f-±±^B#l::. it4^-aiiltSE;i='(b F E X T / X^^E 

m^KX'^ frLm'k\z\^m:^m\\L^\z F E X T / -i- x^.^ 

.i5L7tfc3^. v-^yUiilt^g/i^NEXry-rXjo 

J:a^FEXTy-YX(r^^^'^Y ^i^^^ic5^L/^< r 

10 NE.XTy-f X4oJ:t:/FEXT/>rXc0^^f::-^il 

[0 0 9 4] *fc. ^'7:)'^0^-e(i. ^^^.fc. ^nfigi^ 

.(fgg;dt. 4^-affl(t.^g.^^e)e}S^ix6Ti$y-rX^ 
^ffiLT. NEXTy-rX'Cfc^;6\ ^^V^JtFEXT 
.y-YX-C'fe^^>^^JfWi-^.=t 5fc:L7^c:fcit>. 4^*^^. 

ywil(t^g:cD5$:^fcttT\- NEXTt"— Xyw<k. FEX 

20 T 7^ - 'f?v h^m'omK. x{^m -t- ^ • <k ^ is ?i ^ o 

[0 0 9 5] ^fc. ^c;^^?^T?t^. illgmrtc, 

. - ^ \z J: o X^m. ^Xx^J^ Xo.|Siir^»:(ciR^ ;^ -^i: ^ 

-m-^tc: (9 y-<Xc6,^^^git;^ctutfi^.^7='-'j?(7:)UX 

30 ,^7="— c5^;6vei^$tL^PBl(cov>Tt:i. FExry-YX, 
N E X T y x^ti^'tifc^n£; LfcM^r"":^ co^^y 

[0 0 9 6] ^fc. L^o^P^-Cf^. «S5:o#-aii(tS^ 

F E X T y Y X^-^ti>|2i£SS4#tt^ftigtc{iiE-r-6 
40 ^fb^.gc^lSti Lfe F E X T 7 ^ X{f,S7^-Xyl-^|» 
X. iic£:^fLi^fifi#^-Siift^®;^^?.NEXTy^X 

/ii-&rS^nr ^fc#g^.aa'S^-fiiift§gg;5^6 f e x 

F E X T / ^ X^.-^7^-X/Ut^£<5V^-cei^K1#tt^S 
iifctiiE-t-^J: 5f-L./c;^c?t). iiiS^fL^co hu-:=:>' 
>^^F«1-cti. F E X T y ^ Xco^^B#tcaig/^^ji:#,Sc 

iimo(^f:iFEXTy-r'X, NExry YXcoiSfy 



(14) 



1 -3 5 5 1 8 3 
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-r ^ ¥^ ~ i[ ei^ f)^^Tmy'^^i:^iiirxh. s / n it 

®«cF^ -C'c;c>'Si^ h ^ ± $ -^i: e r i # ^ o 
[0 0 9 7 ] ^fc. c^c;o^0^-c^-±. $^fc:. ^-fiiSft 

f-. i§#~fi[il (ti^g^^^ FEXTJ^ -^LT 
tO^-fti^^l&tcS^i/ ^-C F E X T y X^^tf ei^^ssi* 
v^:$^/UilftigS^5 F E X T y ^ Xoo^^'i^ ^ ^ >'^^m 
V\ X-:3^ii(tB#fCf±F E XT^,3^T--:/VUc0^f5&ffl L 
[0 0 9 8] ^tL, '&:.<7^^mx\t.^ ^fct::. ^-fiei5& 

^ttiL-C. NEXTy^Xxffe-5;6^ fe^V^^^FEXT 

/^ii(t-K^<^gfeSfct:i--c. F E XT7=— :rVw«:r i^'f^^ 

^ r ^ ^ WSg Id 
.[[glSofflm^c^lftP^] 

[Hi] .-*:|g0-^tci#,^7^^ v^'',^7^ii(t^S;6^^£ffl.^^^ 
[l^ 2 ] .-*:^0^tc#,^7='-^ v^'i^/uiidi^gcDllMic;:*^ 

fil 1 -Cfe^ADS LSTfeWI^^S (ATU-R) 1 4 

[13 3] tdi(9 TEQjoiO^FEQT'N 

EXTy<X<^FEXTy-rXir-^^#^T#'^ h 
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[El 4 ] ^^WtCi^.^T^-Y t^'-^^/u-iilt^Ecolljl^goff^ 
ffi2Xrfe^ADS L5S7fea«3Sg (ATU-R) 1400^ 

[US ] 'mm<DWM2(i:>^~mr^wj^^^\>^7\- 

[He] tc:>^, ^ y /i-ii ft^gcoUffioff^ 

Sl3-C&^ADS LS^'diiagg (ATU-R) .1 4(;0S 
(117 ] lljffi'Z)?f$ffi3tc:J:5<^-y/uS(c*t-#-'5eil& 

[08] F E X T Xrlfc* L Th'f?^ ^ N E X T ffl PpI ig 
[1119] llte0^ffl4fCj:i9TEQ^ViO^FEQT\ 

F E X ry x<;:)is:rp1co^#'a h u-^>-:/l/c^c7:)6^ 

(iHl 0] I SDNEiSKiADS Lei^SS<t;i5:*^ 

20 [m^<Dnm\ 
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